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ANTIBIOTIC RESISTANCE THREATS
inthe Unilqpl States, 2013

http:/Mmww.cdc.gov/drugresistance/threat-report-2013/

18 Threats Highlighted for United States

Clostridium dificle
Carbapenem-resistant Enterobacteriaceae (CRE)

Drug-resistant Neisseria gonorrhoeae

Multidrug-resistant Adnetobacter
Drug-resistant Campylobacter

Fluconazole-resistant Candida (a fungus)

Brlactamase
Vancomycin-resistant Enterococeus (VRE)
Multidrug-resistant Pseudomonas aeruginosa
Drug-resistant Non-typhoidal Salmonella
Drug-resistant Saimonela Typhi
Drug-resistant Shigella
Methicillin-resistant Staphylococcus aureus (MRSA)
Drug-resistant Streptococcus pneumoniae
Drugresistant twberculosis

Vancomycin-resistant Staphylococcus aureus (VRSA)
Erythromycin-tesistant Group A Streptococcus

Clindamycin-resistant Group B Streptococcus

http:/Mmww.cdc.gov/drugresistance/threat-report-2013/

Estimated minimum number of illnesses and
deaths caused by antibiotic resistance*:

At least 2 y 049’442 illnesses,

23 000 deaths
y

http:/Avww. gov/drugresistance/threat-report-2013/

GLOBAL DIMENSIONS
Estimate: By 2050, 10 Million Deaths
Attributed to AMR Every Year Costing World
Economy $100 Trillion

Europe,
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North
America
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Africa
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Mortality per 10,000 population

number o deaths.

Review on Antimicrobial Resistance (AMR), 2014. Antimicrobial Resistance: Tackling
a crisis for the health and wealth of nations. London, UK http://amr-review.org




DRIVER 1: PROFLIGATE ANTIBIOTIC USE
Over-the-Counter Sales of Antibiotics and
Injectables, by Income Group

Country Income Group (number of countries)
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“...there is the danger that the ignorant man may
easily underdose himself and by exposing his
microbes to non-lethal quantities of the drug make
them resistant” Alexander Fleming, Nobel Lecture, December 11, 1945

substifution in 5
private sector %
facilities is allowed
“Antibiotics are
sometimes sald
over-ine-counter
without &
prescription
Injéctables are
sometimes sold
over-the-counter
without a
prescription

T 788% 77.1%

Source: Pharmaceutical Sector Country Profiles, 2013; WHO

Antibiotic Prescriptions per 1,000 Persons
by State, 2011
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DRIVE 2: THE ENVIRONMENT

hina’s lakes of pig manure
spawn antibiotic resistance

Larson, Science 2015; 347(6223):704

High Income Urban Breeding Grounds?

Geospatial Resolution of Human and Bacterial
Diversity with City-Scale Metagenomics

Ebrahim koo, 1 yala Jaroud,  Collin Boyer,
- 2 Sofia Ahs

m a city’'s subway
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y harmless. More

es a marine
environment

Human allele ) US Census data

Afshinnekoo et al, CELS 2015; http://dx.doi.org/10.1016/j.cels.2015.01.001

DRIVER 3: NATURE
istance Genes — A Feature of the Human Microbiome
The microbiome of uncontacted Amerindians

Jose C. Clemente,’* Erica C. Pehrsson,** Martin J. Blaser,* Kuldip Sandhu,”* Zhan Gao,”
Bin Wang,> Magda Magris,® Glida Hidalgo,® Monica Contreras,” Oscar Noya-Alarcén,®
Orlana Lander,® Jeremy McDonald,® Mike Cox,? Jens Walter,'** Phaik Lyn Oh,™®

Jean F. Ruiz,'’ Selena Rodriguez,’’ Nan Shen,’ Se Jin Song,'? Jessica Metcalf,'?

Rob Knight,'2'>* Gautam Dantas,>'* M. Gloria Dominguez-Bello®”"

Despite their isolation, p: ly for >11,000 y nce their ancestors



THE ISSUES

» Dimensions of the Response

1994

The more you
use it,
the faster you
lose it!

EFFECTIVE
AGAINST
KILLER

Consensus Statement

Strategies to Prevent and Control
the Emergence and Spread

of Antimicrobial-Resistant
Microorganisms in Hospitals

A Challenge to Hospital Leadership
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TION PLAN TO COMBAT

PART 1 DOMESTIC ISSUES

Interagency Task Force on Antimicrobial Resistance
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Foud and D Administration
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Bad Bugs Need Drugs: An Update on the Development
Pipeline from the Antimicrobial Availability
Task Force of the Infectious Diseases Society of America

George H. Talbot,' John Bradley John E. Edwards, Jr.* David Gilbert* Michael Scheld,” and John G. Bartlett

Talbot Advsors, Wayne, Pensylvania; “Division of nfectious Diseases, Children's Hosptal and Health Center and “Universiy of Calfornia at San Diego, San Dieg,
Division of Infectious Diseases, Harbor-University of Califomia at Los Angeles Medical Center, and the Los Angeles Biomeical Research Institute, Torrance,

and “The David Geffen School of Medicine at UCLA, Los Angeles, California; Division of Infectious Diseases, Providence Portland Medical Center and Oregon Health
Sciences University, Portiand; "Department of Medicine, Uriversity of Virginia Schoal of Medicine, Cherlottesvll; and *Department of Medicine, Johns Hopins
Universiy School of Medicie, Baltimore, Maryland

The Antimicrobial Availability Task Force (AATE) of the Infectious Diseases Society of America (IDSA) has viewed with
concern the decreasing investment by major ical companies in antimicrobial research and Although
smaller companies are stepping forward to address this gap, their success is uncertain. The IDSA proposed legislative and
other federal solutions to this emerging public health problem in its July 2004 policy report “Bad Bugs, No Drugs: As
Antibiotic R&D Stagnates, a Public Health Crisis Brews.” At this time, the legislative response cannot be predicted. To
emphasize further the urgency of the problem for the benefit of legislators and policy makers and to capture the ongoing
frustration our clinician colleagues experience in their frequent return to an inadequate medicine cabinet, the AATF has
prepared this review to highlight pathogens that are frequently resistant to licensed antimicrobials and for which few, if any,
potentially effective drugs are identifiable in the late-stage development pipeline.

Talbot et al, Clin Infect Dis 2006; 42:657-68

.. 2011
Clinical

Infectious
Diseases

Combating
Antimicrobial
Resistance: Policy
Recommendations
to Save Lives

In Commemoration of World Health Day

A Supplement to Clinical Infecious Diseases




Clinical
Infectious
Diseases

Antimicrobial
Stewardship for

the Community
Hospital: Practical
Tools & Techniques
for Implementation

A Supplement to Clinical Infectous Diseases

A PUBLIC HEALTH ACTION PLAN TO COMBAT ANTIMICROBIAL
RESISTANCE

APUBLIC HEALTH ACTION PLAN TO COMBAT ANTIMICROBIAL
RESISTANCE

2012 Update

INFECTION CONTROL &
HOSPITALEPIDEMIOLOGY

SPECIAL TOPIC ISSUE: ANTINICROBIAL STEWARDSHIP

st Stewaréaip 2012 Scionce Drin Practce - i S,

PHARMACQTHERAPY

The Journal of Human Pharmacology and Drug Therapy

@WILEY-BLACKWELL

Commission: Antibiotic Resistance —
the Need for Global Solutions

THE LANCET Infectious Diseases




COMBATING ANTIBIOTIC RESISTANCE:
Policies To Promote Antimicrobial
Stewardship Programs

Worldwide country
situation analysi
response to
antimicrobial resistance
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April 2015

@

Review on
Antimicrobial
Resistance

The Economic Costs of
Withdrawing Antimicrobi
Growth Promoters from the
Livestock Sector

anan Laxminarayan, Thomas Van
Boeckel, Aude Teillant

The World Alliance™ Against Antibiotic ()15
Resistance: Consensus Declaration

Resistance Achieving Concems of Concerns of
- Actions Consensus Contentious lssues __Countries Professionals Solving the Problem

Review on
Antimicrobial

1. Awareness of all Easy None None. None
stakeholders on the threat
represented by AMR
2. Financed national planin  Some difficulties  Resources needed Help those countries
each country
3. Permanentaccessof ABof  Some difficuties  Difcult to Help those countries
assured quality implement
4. Antibiotic stewardship
3. ABS in animals Some difficulies  Antibiotic Europe. Veterinarians Consensus efforts
prophylaxis
inanimals,
b.AB a5 growth factors Easy None None None
c.ABoverthecounter  Some difficulties  Slow process LMic wic Determination and
Patience needed tience
d.ABS in the hospitals Some difficulties  Resources needed  LMIC wic Help those countries
5. Infection prevention Some difficullies  Cultural and LMic ic Apply the WHO
financialissues. recommendations
6. Use of diagnostic tests Some difficulties  Resources issues  LMIC wic Resources
Small
hospitals
7. Education information Easy None None. None
& Suneilance Some difficulties  Technical issues  None Microbiolog Resources
for laboratories s
9.Basicandappliedresearch:  Some difficuties  Difcult for R&D  None New business models
R&D for new drugs.
10. A8 in UNESCO list Easy None None

Avbreviations: AB, anibiosc; ABS, antbidtic stewardship; AMR, antimicrobial resistanco; LMIC, low- and midle-ncome countries; R&D, res
dovelopment; UNESCO, United Sciontfic and Cul WHO,

Carlet J, Clin Infect Dis 2015; 60(12):1837-41




NEW REFRIGERATORS 5. B 20 National Action Plan for Combating Antibiotic-

Resistant Bacteria (Action Plan)
ConsumerReports R,

AuguSt 2015 %. Executive Order 13676 directs the Secretary of Health and Human
mowto S sttty Services (Secretary) to establish the Advisory Council in consultation
o a1
STOP A \ with the Secretaries of Defense and Agriculture. The Advisory Council

will provide advice, information, and recommendations to the Secretary
regarding programs and policies intended to support and evaluate the
implementation of Executive Order 13676, including the National
Strategy for Combating Antibiotic-Resistant Bacteria (Strategy) and the
National Action Plan for Combating Antibiotic-Resistant Bacteria (Action

Plan). The Advisory Council shall function solely for advisory purposes.
More and more antibi longer work, and dangerous bugs are making us sicker.

oA jate?
What can we do about it before it's too late? \ «wwny.hhs.gowiashicarb

A TV, YOUR WAY ¢

PRESIDENTIAL ADVISORY CUUNLILON

Charge

NEW REFRIGERATORS Fii5
National Strategy for Combating Antibiotic-Resistant Bacteria

L
c ns“mernepo'ts Goals of National Action Plan:
August 2015 \

=

Slow the Emergence of Resistant Bacteria and Prevent the Spread of Resistant

Infections

Strengthen National One-Health Surveillance Efforts to Combat Resistance

Advance Development and Use of Rapid and Innovative Diagnostic Tests for

Identification and Characterization of Resistant Bacteria

Accelerate Basic and Applied Research and Development for New Antibiotics,

Other Therapeutics, and Vaccines

- m,‘,mm:wwM,,,‘ and Improve International Collaboration and Capacities for Antibiotic-resistance
SRS R, Prevention, Surveillance, Control, and Antibiotic Researchand Development

w N

&

o

RESIDENTIAL ADVISORY COUN

Membership
NATIONAL ACTION 15 Voting Members; 5 Non-Voting Organizational Liaisons; 10 Non-Voting
PLAN FOR COMBATING Ex Officios
ANTIBIOTIC-RESISTANT « Dr. Martin Blaser (Chair)
BACTERIA « Dr. Lonnie King (Vice Chair)

« Dr. Bruce Gellin (Designated Federal Officer)

PRESIDENTIAL ADVISORY COUN

http:/Avww. gov/drugresistance/solutions: tive/




Improved Chances of Success —
What’s Different Now?

Current Working Groups (WGSs)

Higher-level Political Will
Continuing Infection Control Refinements
Renewed Focus on Antimicrobial Stewardship

Developed WGs based on the 5 National Action Plan goals:
1. Antibiotic Stewardship: Human and animal
One-Health Surveillance: Animal, environment, human
Diagnostic Innovations: Fast, accurate, inexpensive
Research, Treatment, and Control R&D: Drug, alternatives, vaccines
International Collaboration on CARB: Microbes don't respect borders

Dramatic Informatics Abilities
Striking Advanced Molecular Diagnostics

S

WG findings to be presented at the upcoming March 30-31, 2016,
public meeting in Washington, DC. Visit www.hhs.gov/ash/carb

Major Microbiome Insights

RESIDENTIAL ADVISORY COUNCIL ON
ATING ANTIBIOTIC-RESISTANT BACTERIA

Combating Antibiotic-Resistant Bacteria: Goals

THE ISSUES
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= Are Solutions Likely?
= Achieved (4)
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MDR: multidrug-resistant * By 2020

http:/Mmww.cdc.gov/drugresistance/solutions-initiative/

ACHIEVED 1:
Much Epidemiology of Resistance Is Known

A Skeptical View

“When the situation was manageable it was neglected, and

now that it is thoroughly out of hand we apply too late the
remedies which then might have effected a cure. There is
nothing new in the story... it falls into... the confirmed
unteachability of mankind. Want of foresight, unwillingness
to act when action would be simple and effective, lack of
clear thinking, confusion of counsel until the emergency
comes... these are the features which constitute the
endless repetition of history.”
on Churchill
peech -- Air Parity Lost
May 2, 1935
British House of Commons

Transfers == PAT

Nursing Home Patients

Regional Spread

e~ —
Readmissions g Y\, 7"~ Other Wards

T Environmental
Contamination
‘\\ Food

Antibiotic Pressure

Intra-facility Spread

Adapted from Weinstein & Kabins, Am J Med 1981; 70:449-54




ACHIEVED 2
Improved Control of Device & Proc -related Infections
(Though Short of National Goals)

CDC, National and State Healthcare Associated Infections Progress Report, March 2015

Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
March 4,2011

Weekly /Vol. 60/ No.8

Vital Signs: Central Line-Associated Blood Stream Infections —
United States, 2001, 2008, and 2009

MMWR March 4, 2011; 60(8):243

ACHIEVED 3:
Base Interventions on the Causal Pathway
of MDRO Spread

1f MDRO GI e Skin Colonization A Environmental
(Fecal Cor tion

l

Healthcare Worker Hand Contamination

Colonization

\ 15-20%

Patient Cross-Colonization

MDRO, Multi-drug resistant organism; Gl, Gastrointestinal

Effectof Interventions on Bloodstream Infection
from Any Pathogen

Hazard Ratio

0564 8%%9

MRSA H MRSA Surveillance, No Surveillance;

Surveillance Isolation, & Universal
& Isolation Decolonization

nasal mupirocin

Huang et al, N Engl J Med 2013; 368(24):2255-65

Axillary Cultures (LTACH patient) for CREs
Before and After Chlorhexidine Bathing

Before
LTACH, Long-term acute care hospital;

CRE, Carbapenem-resistant Enterobacteriaceae
See Hayden MK et al, Clin Infect Dis 2015; 60(8):1153-61

ACHIEVED 4:
Mandatory Reporting of Infections

HAI Reporting Laws and Regulations -
S What’s Measured
Improves &
Now National

Data

HAIs, Hospital-associated infections

www.apic.org




“Yah, but there is a
slight drawback. Most
patients here do NOT
survive surgery.
to get infected.”

J
See, this

is where T
should go !

! TESTED
° THE BEST
Good choice! «
Hospital with
lowest
infection
rate after

Carbapenem-Resistant Enterobacteriaceae
spp — All HAIls (Combined Years 2011-2013)

3.8%

Resistant
(1,955 resistant of
51,673 tested)

* HAls include: CAUTI, CLABSI, AND S51

acteriaceas causing healthcare acquired infections indude

sease Control and Prever

COC 2477 Saving Lives. Protecting Poopie.™

THE ISSUES

= Are Solutions Likely?

= Achievable (4)

ACHIEVABLE 1: ADDRESS REGIONAL SPREAD

Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Early Release /Vol.64 ‘Augustd, 2015

Vital Signs: Estimated Effects of a Coordinated Approach for Action to Reduce
Antibiotic-Resistant Infections in Health Care Facilities — United States

Abstract
Buckgrounds Tieamens for healh careasscited ffecons (HAI) causd by anibotcesstant bacteria and

bk, ¥

Mehods Data fom CDC’ Natonal Hedhare Sy Network and Emergiog Ifcons Prors
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cvarblip. Asancampl
Enembaceri[CRE]

Condaronm
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ey s e

MMWR August 2015; 64(30):826

Facilities work together to protect patients.

« Patients can be transferred back and
forth from facilties for treatment without
all the communication and necessary
Infection control actions in piace.

Independent Efforts sanotenougt

= Some facilities work independently to

faciliies or outbreaks In the area.

« Lack of shared information from other
faclliies means that necessary Infection
control actions are not always taken
and germs are spread 1o other patients.

[ Coordinated Approach needed

« Public health departments track and
alert health care faclities to antibiotic-  MRSWG
resistant or C. diffclle germs coming
{rom other facilities and outbreaks In

« Facllities and public heath authorities
share information and implement
shared Infection control actions o stop
spread of germs from facility to facility.

CDC Vital Signs, August 2015 www.cdc.gov/vitalsigns/stop-spread

The Regional Healthcare Ecosystem Analyst (RHEA):
a simulation modeling tool to assist infectious
disease control in a health system

Rruce Y Lo 2 Kim F \Wann 3 Sarah M Rartech 2 S | ovent Yilmaz 3 Talicer R Aven?

Efficient surveillance for healthcare-associated
infections spreading between hospitals

Mariano Giccolini®®?, Tjibbe Donker®<, Hajo Grundmann®<, Marc J. M. Bonten®, and Mark E. J. Woolhouse®

“Centre for Immunity, Infection and Evolution, Uriversity of Edinburgh, Edinburgh EH9 3T, United Kingdom, ‘Department of Medical Microbioloay,
Universty Medical Center Groningen, University of Groningen, Groningen, 9713 GZ, The Netherlands, “Center for Infectous Disease Control, National
Institute for Public Health and the Environment, Bilthoven, 3721 MA, The Netherlands, and *Juius Center for Health Sciences and Primary Care, University
Medical Center Utrecht, Utredht, 3584 CX, The Netherlonds

...for healthcare-associated infections that spread between hospitals as a
result of patient movements... once 10-20% hospitals are recruited as

sentinels, only modest reductions are seen as more hospitals are recruited
Ciccolini et al, PNAS 2014; 111(6):2271-6

Lee eldl, PIOS UNE ZULL; bI€29342 | ==

*

Simulation Shows Hospitals That Cooperate On Infection
Control Obtain Better Results Than Hospitals Acting Alone

Lee et al, Health Aff2012; 31:2295




Emergence & Rapid Regional Spread of K pneumoniae
Carbapenemase-Producing Enterobacteriaceae
HOSPITAL AND LONG-TERM CARE INTERRELATIONS

Social Network
n of LTACH,
ng Home, &

Legend

© LTACH
® Nursing Home
e Acute Hospital

o Patient

LTACH, Long term acute
care hospital; MDRO,
Multidru istant
organism

Won et al, Clin Infect Dis 2011; 53(6):532-40

REALM Project -
TACH Surveillance for KPC
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REALM, Regional Evaluation of Leg;
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Prevalence of KPC Colonization
among ICU vs. LTACH Patients

20
Percent

15 B AdultIQUs
10
LTACHs

5 I .
I | I | - i
1 2 6 7

2010

iella pneumoniae carbapenema
Intensive Care Unit; LTACH, g-term acute care hospital

REALM data courtesy of Michael Lin, MD, MPH; unpublished data, not for distribution

registry www.XDRO.org for Illinois
Help__Login

Carbapenem-resistant Enterobacteriacese (CRE) are extremely drug resistant organisms
{ (XDROS) that have few treatment options and high mortality rates. CRE are increasingly
detected among patients In linols, Including acute and long term care healthcare facilities

In response to the CRE public health threat, the Ilinois Department of Public Health (IDFH)
has guided development an infection control tool called the XDRO registry. The purpose of
the XDRO registry is two-fold

1. Improve CRE surveillance: The first CRE-positive culture per patient stay must be
reported to the XDRO registry.

2. Improve inter-facility communication: Healthcare faciities can query the XDRO
registry to See whether a patient has been previously reported as CRE-positive.

For access to the XDRO registry, click here

UPDATES

IL CRE Detect and Protect Campaign. More ]

CRE are reportable to IDPH via the XDRO registry, Links: [10PH fetter to

faciities, September 2013][Reporting rue]

e A e AT XDRO registry orientation webinar [Sides][Recording]

collaboration between IDPH, Medical .
i it e e 1 €DC guidance on control of CRE: [the 2012 Toolkit]

XDRO Registry Overview

1. Mandatory CRE reporting

Alllllinois facilities

Patient
Hospital A e XD_RO

CRE status I'GQIStry

2. CRE information
exchange (inter-facility
communication)

including LTACHS, nursing
homes, laboratories

Alert Anecdote: IP Testimonial

“...Igot a CRE alert last night on a patient
we’ve never had before... the patient is
from a nursing home... I went to check his
transfer notes... nothing is in there. I don’t
even think the nursing home knows that
he has CRE. It was very exciting this
morning to get this one because it was a
case we didn’t know about... I really,
really think this will be a cool system...”

CRE, Carbapenem-resistant Enterobacteriaceae



ACHIEVABLE 2! HARN

Putative map of K. pneumon

Tracking a Hc
Klebsiella pne

Evan S. Snitkin," Adrian
NISC Comparative Sequ
Tara N. Palmore,* Juliz

The Gram-negative bacteria
munocompromised patient
making infection containme
outbreak of carbapenem-re!
quencing was performed on
implementation of infectio
outbreak to three independ
case became clinically appal
routes, with subsequent mir
Our analysis demonstrates ¢
facilitate the control of nosd

During Outbreak

Snitkin et al, Sci Trans! Med 2012;

http://stm.sciencemag.org/content/4/148/148ra116 full. html

ACHIEVABLE 3! IMPRC

Centers for Disease Control and Prevention

Weekly /Vol. 63 /No. 9

AR GENETICS

eTransmission

am-Resistant
Sequencing
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ft few treatment options,
cal Center experienced an
| died. Whole-genome se-
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| 3 weeks before the next
unexpected transmission
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ANTIMICROBIAL STEW

Morbidity and Mortality Weekly Report

March7,2014

Vital Signs: Improving Antibiotic Use Among Hospitalized Patients

bospitalized paricnss. e

proved prescrbing will benefe pavints

dasabase (MarkerScan Hospital Drug Database) and CDC’ Emerging Infectons

Fridkin et al, MMWR March 7, 2014; 63(9):194

Know When Antibiofics Work

Example of Plans for Reducing
Out-patient Antibiotic Prescribing

Establish antibiotic prescribing patterns by age,
diagnosis, and antibiotic choice

Reach consensus on appropriate goals for reductions

in use for common infections

Engage stakeholders, promote goals, and track

progress

National Center for immunization and Respiratory
Di

Now “Global-ize”?

jon of Bacterial

Total Outpatient Antibacterial Use*

mOthers*
©TMP and sulfonamides (JO1E)
0 Quinolones (J01M)

aMLS (J01F)

B Tetracyclines (JO1A)

® Cephalosporins (J01D)
@Penicillins (J01C)

DDD /1000 inabitants | day

Slovakia
Bulgaria

Czech Republic
United Kingdom
The Netherlands

*In the United States and 27 European countries in 2004 (total use for Greece, Iceland, and
Bulgaria, 2002 data for Poland, and 2003 data for Italy)

Goossens et al, Clin Infect Dis 2007;44:1091-5 and 1259

Stewardship and Antibiotic Use
for In-patients

- Seven Stewardship Core Elements Proposed —
CMS Mandate

- Comprehensive Surveillance for Antibiotic Use
(AU) is Essential

- NHSN 2015 Survey of ~4,000 U.S. Hospitals will
Provide Details of Stewardship Programs

- Need to Engage Long-term Care Facilities

NHSN, National Healthcare Safety Network; NQF, National Quality Forum; CMS,
Centers for Medicare & Medicaid Services

http:/Avww. gov/getsmart/healthcare/implementation/core-elemen ml

Computer Facilitated Prescribing

A COMPUTER-ASSISTED MANAGEMENT PROGRAM FOR ANTIBIOTICS
AND OTHER ANTIINFECTIVE AGENTS

R. SCOTT Evans, Pw.D., STANLEY L. PESTOTNIK, M.S., R.PH., DAVID C. Cuassen, M.D., M.S., Terry P. CLemmeR, M.D.,
LINDELL K. WEAVER, M.D., JAMES F. ORME, JR., M.D., JaMES F. LLovD, B.S., anb Joun P, BURKE, M.D.

When Doctors Followed Computer-driven

Recommendations for Antibiotic Therapy

Shorter Hospital Stays: 10 days vs 17 days (p<0.001)

Lower Costs per stay: $26,000 vs $45,000 (p<0.001)

for the 1136 patients sdmitted to the same unit dur- | ~ Conelusions A
vention

sgement program can improve the quality
care and reduce costs. (N Engl J Med 1998

ing the two years before th
use of the program led

orders for drugs 1o whi tients had reported

Evans et al, N Engl J Med 1998; 338(4):232-8




Some Challenges for Antimicrobial
Stewardship: What Prescribers Say

= Antimicrobial Stewardship takes too much
time, which affects our productivity

= Antimicrobial Stewardship risks unhappy
patients, which affects our income

= Lessening antibiotic use in animal
husbandry is still largely voluntary, which
annoys many doctors who say, “Don’t
bother us until that bigger problem is
solved”

ACHIEVABLE 4: FOOL-PROOF DEVICES
A Basic Question for Device-related
Infections — Technologic Fixes?

Do We Need Technology to Trump Bad Behavior?

Change human behavior

(e.g., improve attention to hygiene and asepsis)

or

Design a more “fool-proof” device. . .?

THE ISSUES

= Are Solutions Likely?

= Aspirational (3)

ASPIRATION 1:
Ultimate Need: Rapid Clinic or Bedside Diagnosis

eSTI2 project looks to develop blood testing chip for
mobile devices

The mobile industry is making its way into a ton of fields and one area that it is becoming more and more
influential is the medical field. From tablet implementation in hospitals to scheduling appointments online,
mobile tech is looking to explode in the field. One of the biggest ideas getting a huge financial bump today is
the eSTI2 project, which has received a four| the UK's Medical Research Coucil to
develop a chip that could make blood testing| gar, STIs and STDs something you can

ViewEniies  Blog  The Challenge ~  Abouus v Conlactus

Longitude Prize is a challenge with a £10 million prize fund fo help solve the
problem of global anfibiolic resistance. Itis being run by Nesta, supported by
Innovate UK, the new name for the Technology Strategy Board, as funding
pariner

* Longitude Prize is a £10 million challenge

* Public decided the focus of the new prize to be antibiotic resistance

¢ The 5-year race has begun to develop a point-of-care test that will identify
when antibiotics are needed and - if they are - which ones to use

* Prize is the largest UK challenge and the first prize of its kind to be
determined through a public vote

* As of Aug5, 2015 - 92 teams from 15 countries have registered

Federal Register / Vol. 80, No.

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Announcement for Request for
Comment for: Antimicrobial
Resistance Rapid, Point-of-Care
Diagnostic Test Challenge

Authority: 15 U.S.C. 3719

SUMMARY: The U.S. Department of
Health and Human Services (HHS)
¢ $20 million will be made
e, subject to the availability of
funds, for the delivery of one or more
successful rapid point-of-care
diagnostics that may be used by health
care providers to identify bacterial
infections.
Submission Period begins June 2, 2015,
9:00 a.m. EST. Submission Period ends
5 p.m. EST July 17, 2015.
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ASPIRATION 2:
“New” Approaches to Treat Infections?

~

What Did Martin
Arrowsmith, MD
Discover?

SHORT-TERM
New Antibiotics

LONG-TERM
New Approaches?

Maybe New Antibiotics Aren’t Enough?

DRUG RESISTANCE
Fitness cost of antibiotic susceptibility during
bacterial infection

Damien Roux,"?** Olga Danilchanka,** Thomas Guillard,"*" Vincent Cattoir,**"
Hugues Aschard,” Yang Fu,* Francois Angoulvant,® Jonathan Messika,” Jean-Damien Ricard,”
John J. Mekalanos,” Stephen Lory,* Gerald B. Pier," David Skurnik'*

= The increased virulence of antibiotic-resistant strains in
experimental settings raises a serious concern that drug-
resistant strains might be better fit to cause serious, more
difficult to treat infections

Overall... (such) strains... could have serious clinical
consequences beyond the difficulties in choosing an
effective therapeutic treatment

Roux et al, Sci Transl Med 2015; 9(297)
Available at: http://stm.sciencemag.org/content/7/297/297rall4

Targets Currently Uncontrolled by Vaccination

Nosocomial bacteria

Plotkin et al, N Engl J Med 2015; 373:297-300

ASPIRATION 3: Microbiome Manipulation to
Control A Reservoir of Resistance?

Use of Bacterial Interference to Control TRTTOAE.
a Staphylococeal Nursery Outbreak BEST SELLER

The

Abnormal Colonization of Neonates in an ICU: ! f ]
Conversion to Normal Colonization by Pharyngeal e()n
Implantation of Alpha Hemolytic Streptococcus - = A E
Strain 215

e\ [ T L
Nolen,
ML

e
amurerpin o8 <stheadl -
sty

Etity

Light et al, Am J Dis Child 1967; 113:291
Sprunt et al, Pediatr Res 1980; 14:308

Recognized Decolonization Strategies to Prevent
Health Care-associated Infections

Nasal Decolonization:
+ Mupirocin
- Povidone-lodine

. Oral Care/Selective
Oropharyngeal Decontamination:
+ Chiorhexidine gluconate
« Polymyxin
« Tobramycin
« Amphotericin
+ Cefotaxime

Selective Digestive Decontamination:
~ Polymyxin

+ Tobramycin

+ Amphotericin

Skin Decolonization:
+ Chlorhexidine gluconate

Septimus & Schweizer, Clin Microbiol Rev 2016; 29:201-2

WE ARE WHAT WE EAT?

= Gut Microbiomes of Malawian
Twins Discordant for
Kwashiorkor, Science 2013;
339:548-54

= Antibiotics Treat Malnutrition?
N Engl ] Med 2013; 368:425-35

= Intestinal Metabolism and

368:1575-
= Gut Microbiota in Diabetes,
Nature 2012; 490:55-60
= Duodenal Infusion of Donor
for Recurrent Clostridium
le, N Engl ] Med 2013;
368:407-15

Spor, Koren, Ley, Nature Rev Microbiol 2011; 9:279

Cardiac Risk, N Engl | Med 2013;

13



Commensal Anaerobic Bacteria Suppress VRE
Colonizationin Antibiotic-treated Mice

VRE colonization
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Ubeda et al, Infect Immun 2013; 81(3):965-73

CONCLUSIONS

= Now is the time or never at all to control
antimicrobial resistance; much is already
known that can be harnessed
This war — like all wars — will require
money, will power, resources, & ingenuity
Globalization of effort — especially to
lessen environmental risk & to improve
antimicrobial use — is essential and will
require Olympian levels of partnership

Thank youl
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